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Introduction.
In many natural and laboratory plasmas, the free electrons do not follow a Maxwellian distribution with kinetic temperature Te. First, in an extended group of plasmas, a tail of b(axwel1ian suprathermal electrons has to be affixed to the cold Maxwellian distribution. This situation is found in astrophysical plasmas [I], Z pinch plasmas [2] , tokamak plasmas with runaway electrons as well as in laser plasmas [ 3 , 4 , 5 ] subject to resonance absorption heating and/or parametric instabilities. Second, in another group of plasmas, the distribution is genuinely non-Maxwellian over the whole velocity range and takes the form e~~-(v/v,)~ with 2 < m < 5. This is the case in plasmas perturbed by ion acoustic turbulences [63 and in laser plasmas where " classical absorption " is the dominant heating mechanism [7, 8] . Last situation occurs when using short wavelength lasers, as is usually done to curb the generation of suprathermal electrons deleterious from the viewpoint of inertial fusion. Whichever the cause and the nature of the non-Faxwellian character of the plasma, it will affect the properties which predominantly depend on electrons of energies for which the distribution is far from Yaxwellian, that is on electrons energetic in comparison to the average kinetic energy kT e' 2. Calculation of the excited rates for He-Fike ions.
We consider electron collisional excitations in He-like ions, one Is electron beinp: brought to a 2s or 2p subshell. We study the allowed transitions ls2 IS +]P Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1986608 and t h e t h r e e forbidden t r a n s i t i o n s + l~, 3~, 3 s f o r t h e atomic numbers Z= 3 , 6 , 8, and 14. For each e x c i t a t i o n considered, we use t h e c o l l i s i o n s t r e n g t h obtained from a c l o s e coupling model (1) [93 and expressed i n a p a r a m e t r i c way. I n t h e following, 
X i s t h e e x c i t a t i o n t h r e s h o l d energy, E= 112 M , V~ t h e i n c i d e n t e l e c t r o n energy and x = E/X t h e reduced energy. The r a t e s amount t o
where a.
i s t h e Rohr r a d i u s and f ( E ) ( v i z . f ( v ) ) t h e i s o t r o p i c d i s t r i b u t i o n f u n c t i o n normalized by _$ffjv) v 2 dv = l . Besides being convenient f o r numerical e v a l u a t i o n s , t h e f a c t t h a t t h e c o l l i s i o n s t r e n n t h i s w r i t t e n a s a sum of terms i n r e l a t i o n ( 1 ) i n v i t e s f o i p h y s i c a l comments. Thus, we p o i n t o u t t h a t t h e i = 5 term i s p r e s e n t pnly f o r t h e 1 s S + 'P e x c i t a t i o n while t h e i = 0 term i s p r e s e n t onlv f o r t h e -+ S, 'P t r a n s i t i o n s . For t h e hydrogenic i o n s , t h e i o n i z a t i o n r a t e i s p r o p o r t i o n a l t o < c r v h , p s t a n d i n g f o r t h e i o n i z a t i o n p o t e n t i a l . For t h e comdetelv S t r i p p e d i o n s , t h e bremsstrahlung e m i s s i v i t y c o e f f i c i e n t i s p r o p o r t i o n a l t o < v v ) o i n Kramers approximation,;l: corresponding now t o t h e photon energy. R e s u l t s f o r t h e s e f o u r c o l l i s i o n a l e x c i t a t i o n s a r e given below f o r v a l u e s of
JILT, ranging from 0.5 t o 10.
(1) It would be arduous and h a r d l y a f f e c t our r e s u l t s o r conclusions t o i n c l u d e t h e atomic resonances n e g l e c t e d i n [9] ,and t r e a t e d and d i s c u s s e d i n [lo].
E x c i t a t i o n r a t e s i n plasmas w i t h a suprathermal ~o~u l a t i o r~
The r a t e i s a l i n e a r comhination of t h e Fraxwellian r a t e s r e l a t i v e t o t h e cold and h o t temaeratures. Fiqure 2 shows t h e e v o l u t i o n of t h e " elementnrv r a t e s " <bv> i defined i n ( 1 ) v e r s u s temperature i n t h e mono-Maxwellian s i t u a t i o n ; i t can e a s i l y be accounted f o r by lookina hack a t t h e x dependence i n ( 1 ) and a t t h e shane of t h e Maxwellian f dexn-(x$/kTe).
Conseauences [ I ,11,12,133 . It was a l r e a d y shown i n a few c a s e s t h a t t h i s f e a t u r e should be taken i n t o account t o j u d i c i o u s l v i n t e r p r e t experimental l i n e i n t e n s i t i e s L5,ll-j. As c l e a r l y p o i n t e d o u t h e r e ( Figure 3 ), t h e f a c t t h a t t h e allowed and forbidden t r a n s i t i o n s respond d i f f e r e n t l y t o t h e suprathermal t a i l should make one c a r e f u l when comparing i n t e n s i t i e s of l i n e s whose upper s t a t e s a r e populated by d i f f e r e n t wavs. Thus, i n t h e presence of suprathermal e l e c t r o n s , t h e temperature d i a g n o s t i c c u r r e n t l y used i n tokamaks [14] 
and c o n s i s t i n g i n c o m~a r i n p t h e i n t e n s i t i e s of t h e resonant and forbidden l i n e s of A L X I I would be i n v a l i d , h u t could then be changed i n t o a d i a g n o s t i c on t h e suprathermal e l e c t r o n s . F i n a l l v t h e i n c r e a s e of t h e r a t e s w i t h t h e amount qf h o t e l e c t r o n s can be taken advantape of i n working o u t X-Ray l a s e r schemes. H u~e a m p l i f i c a t i o n s of t h e g a i n were t h u s f o r s e e n [12,13] by u s i n a suprathermal e l e c t r o n s ( monoenergetic f o r t h a t purpose ) which match t h e e x c i t a t i o n t h r e s h o l d energy of t h e d e s i r e d upper l a s i n g s t a t e .
Ratios of " o n -~a x w . over M a x w . quantities
Fig. 3 R a t i o s of t h e non-Maxwellian r a t e s qver t h e i r Maxwellian 1 c o u n t e r p a r t s f o r t h e t r a n s i t i o n s I s I S +
'P ( a l l o w e d ) , and -S , 3~, 3~ 
( f o r b i d d e n ) v e r s u s J / kTe,,Z being t h e t h r e s h o l d energy of t h e t r a n s i t i o n considered and Te t h e k i n e t i c ( c o l d ) temperature. Example of O V I I , u s i n g t h e d i s t r i b u t i o n s of f i g u r e I. The upper art of t h e f i g u r e c o r r e s~o n d s t o t h e d i s t r i b u t i o n with a suprathermal t a i l . The lower p a r t corresponds t o t h e d i s t r i b u t i o n w i t h a d e p l e t e d t a i l ; a l s o shown a r e t h e r a t i o s fm=5 /fm,2 a t t h r e s h o l d and t h e r a t i o s of t h e < T V >~.

E x c i t a t i o n r a t e s i n plasmas w i t h e l e c t r o n d i s t r i b u t i o n s exp-(v/yn) .
Concerning t h e underdense r e g i o n of a l a s e r plasma heated by i n v e r s e bremsstrahlung, t h e r e l a t i o n of 2 < m < 5 t o t h e ~l a s m a parameters i s g i v e n elsewhere [7, 8] .
It h a s been obtained by considering. a s e r i e s of l a s e r plasmas s t u d i e d w i t h Fokker Planck s i m u l a t i o n s [15) . Above 1 / 2 M , V~ = 3kT, t h e d i s t r i b u t i o n Dresents a c h a r a c t e r i s t i c a l l y d e p l e t e d t a i l , a s seen i n f i g u r e 1, and t h e r e f o r e l e a d s t o d r a s t i c a l l y reduced r a t e s , c o n t r a r y t o t h e above c a s e w i t h suprathermal e l e c t r o n s . Figure 3 shows t h e r a t i o of t h e non-Maxwellian r a t e s o v e r t h e i r Maxwellian c o u n t e r p a r t s f o r t h e maximum v a l u e of m=5, t h a t i s when e l e c t r o n -e l e c t r o n c o l l i s i o n s can be n e g l e c t e d [17] . Notice t h a t t h e f o u r e x c i t a t i o n r a t e s of t h e Re-like systems, whether allowed o r n o t , a r e reduced by a n e a r l y i d e n t i c a l f a c t o r ( verv c l o s e t o t h e one corresponding t o <bv>-), almost independent from Z w i t h t h i s a b s c i s s a s c a l i n g *.
Conclusion.
This study of c o l l i s i o n a l e x c i t a t i o n i n He-like i o n s shows i n which wav t h e c o l l i s i o n a l r a t e s a r e extremely s e n s i t i v e t o t h e f e a t u r e s of t h e t a i l of t h e e l e c t r o n d i s t r i b u t i o n f o r h i g h v a l u e s of x / k~~ ( : e x c i t a t i o n t h r e s h o l d energy ). I f t h e t a i l i s i n f l a t e d , a s when suorathermal a r e g e n e r a t e d , t h e r a t e s a r e i n c r e a s e d by amounts which depend on t h e e x c i t a t i o n considered and a r e h i a h e r f o r t h e allowed ones. This p l a y s i n f a v o r of t h e h i a h l y e x c i t e d s t a t e s and should be k e p t i n mind when i n t e r p r e t i n g d i a g n o s t i c s based on l i n e i n t e n s i t i e s . On t h e c o n t r a r y , i f t h e t a i l i s d e p l e t e d , a s o f t e n i n t h e underdense r e g i o n of l a s e r plasmas, t h e r a t e s a r e d r a s t i c a l l y reduced i n a s i m i l a r f a s h i o n f o r a l l t r a n s i t i o n s , t h u s n e a r l y prohib i t i h g t h e c o l l i s i o n a l e x c i t a t i o n s . Here, we r e s t r i c t e d o u r s e l v e s t o i s o t r o p i c d i s t r i b u t i o n s , which i s v a l i d i n t h e l a t t e r p h y s i c a l s i t u a t i o n where p o l a r i z a t i o n e f f e c t s happen t o be n e g l i g i b l e 171. However, when t h e hot' e l e c t r o n s a r e c r e a t e d a n i s o t r o p i c [l] or d r i f t i n magnetic f i e l d s (181, t h i s a s p e c t should a l s o be considered i n a complete i n v e s t i g a t i o n of t h e r a d i a t i v e emission [l8] and of t h e v a r i o u s r a t e s . When d e a l i n g with l a s e r plasmas d u r i n g t h e i r r a d a t i o n of t h e t a r e e t , we g e n e r a l l y have t o f a c e a non-Maxwellian plasma of one kind o r t h e o t h e r . T h i s i n e v i t a b l e f a c t should be taken c a r e of when modelling X-UV a m p l i f i c a t i o n i n such mediums. It makes t h e c a l c u l a t i o n s l e n g t h i e r b u t b r i n g s w i t h i t t h e o v~o r t u n i t y t o f a v o r t h e a m p l i f i c a t i o n by p l a y i n g on t h e s e non-Maxwellian e f f e c t s , a s i t has a c t u a l l y been once suggested [12, 13] .
